This study aimed to perform a retrospective survey of canine cutaneous mast cell tumours at the Veterinary Hospital of the Federal University of Uberlândia, as well as to gather epidemiological data, such as breed, age, sex, and location. We also sought to histopathologically classify and characterize the mast cell tumours. Mast cell tumour was the most common neoplasm, accounting for 16.78% of skin neoplasms. In terms of the epidemiological data, the mast cell tumours did not show sexual predilection. Animals aged 9 to 12 years were the most affected (44.14%). The genitalia were the most frequent location (28.15%), and mongrel dogs showed the highest prevalence (30.43%), followed by boxers (22.61%). A total of 92 slides were classified; grade II was most frequently seen (61.96%). Statistically, injuries such as necrosis, oedema, and haemorrhage were not related with histological classification (P > 0.05). Finally, the mitotic index was related to tumour grade (P < 0.05), and can act as an instrument for histological classification of these tumours. Mast cell tumour is the most common neoplasm in dogs, with no sex predilection. Contrary to what was expected, oedema, necrosis and haemorrhage do not increase according to graduation and can be seen in all classifications. Mitotic index is the best indicator to classify these neoplasms.
(well-differentiated mast cells in the dermis, with obvious granules and arranged in a line); grade II (moderately differentiated mast cells, with less clear granules and infiltration into the dermis and the subcutaneous layer); and grade III (poorly differentiated cells, with marked pleomorphism, rare granules, and a high mitotic index).
The present study was a retrospective survey of mast cell tumour cases treated at the Veterinary Hospital of the Federal University of Uberlandia, Minas Gerais, Brazil, between January 2002 and December 2012. We sought to evaluate epidemiological data, such as breed, sex, and location, as well as to further classify and characterize mast cell tumours histopathologically.
Materials and Methods
A retrospective study was carried out between 2002 to 2012, examining neoplasms in dogs with a subsequent focus on dogs with cutaneous mast cell tumours. Sex, breed, animal age, and tumour location were collected from 124 chip files, and a slide was selected for each animal. The regions were grouped into head, fore-and hind-limbs, genitals, tail, abdomen, thorax, inguinal, flank and back, and other (when present in areas not indicated above). (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) .
We evaluated 92 of the acquired slides, stained by haematoxylin and eosin, to screen for grades I, II, and III (Patnaik et al. 1984) . To improve accuracy, the presence and intensity of oedema, necrosis, and haemorrhage were also assessed. When these features occupied 25% of the visual field (seen in a × 4 field), they were classified as light; between 25% and 50%, moderate; and more than 50%, intense (Plate IV, Fig. 1 ). Eosinophil infiltrates were classified as light, moderate, and intense when seen in a subjective high-power field. The mitotic index was measured in 10 fields at the highest magnification with a zigzagging orientation, thus avoiding field repetition.
Skin cancer survey and location data were analysed using descriptive statistics and percentages. We examined the correlation between sex and breed and the occurrence of mast cell tumour, as well as the presence of necrosis, oedema, and haemorrhage using the chi-square test. A P value < 0.05 was considered significant, held in Action ® , 2.9 program.
Results
Between 2002 and 2012, a total of 5,800 diagnoses were carried out in the Animal Pathology Laboratory, Veterinary Hospital of the Federal University of Uberlândia. Among these, 1,749 (30.15%) were canine neoplasms, with 739 (42.25%) diagnosed as skin cancer, and 124 as mast cell tumours, corresponding to 16.8% of the total canine skin tumours (Table 1) .
Among the dogs with mast cell tumours, 60 were female (49%) and 62 were male (51%), with 2 cases in which sex was not listed; however, there was no significant difference in the incidence of mast cell tumours between the sexes (P = 0.86).
In our study, the most frequent tumour site was the genital region (28.15%), followed by the hind-limb (11.11%) and the thorax (11.85%); in 4 animals, the tumour location was not indicated (Table 2) .
Animal breed was not mentioned in 9 chip files. Among those mentioned, 12 different breeds were seen over the 10-year study period. Mongrel dogs presented most frequently (30.43%), followed by boxer (22.61%) and pinscher (11.30%) ( Table 3) .
The animals' ages ranged from 6 months to 16 years. Of the 92 slides analyzed for classification, 17 (18.48%) were diagnosed as grade I, 57 (61.96%) as grade II, and 18 (19.56%) as grade III tumours. When relating the histological grade to injuries such as oedema, necrosis, and haemorrhage, grade I tumours had fewer lesions, with necrosis present in 23.5%, and haemorrhage in 11.5%. Grade III mast cell tumours showed both more necrosis (50%) and more haemorrhaging (55.5%), followed by oedema (11% was no significant relationship between findings of oedema, haemorrhage, and necrosis, and the histological classification (P > 0.05).
In the present study, eosinophil infiltrates were present in all grades. Moreover, the mitotic index was more related to tumour grade; grade III tumours had a greater number of mitotic cells compared to grades I and II.
Discussion
The high frequency of mast cell tumours (16.68%) has also been reported by several authors, including Silva et al. (2011) , who observed their occurrence at a frequency of 22%, and Meirelles (2011) , at 22.4%.
About the sex of animals, Pinto et al. (2007) reported similar results with a group comprising 54% females and 46% males, as did Furlani et al. (2008) with a group with more male (28/49) than female dogs (21/49); both found no significant difference related to sex.
With respect to location, Natividade et al. (2014) reported the limbs as the primary site of involvement (23.8%), followed by the scrotum (14.8%). In our study, we found that Grade I tumours occurred more frequently in the limbs (58%), whereas grade II tumours were most frequently located in the genitals (32.35%). Grade III tumours occurred more frequently in the head (33.33%). However, both Kiupel et al. (2005) and Sfiligoi et al. (2005) reported that mast cell tumours located in the scrotum and the preputial and inguinal regions were the most aggressive.
In the breeds, similar results were described in a study by Furlani et al. (2008) , in which mongrel dogs comprised the largest sample (36.73%), followed by boxer (26.53%). The high percentage of mongrel dogs seen in our practice may be due to the larger number of animals presented at the Veterinary Hospital of the Federal University of Uberlândia.
The animals' ages (mean: 8.68 years), was similar to the mean age (7.5 years) reported by Pinto et al. (2007) . Cockerell and Cooper (2002) reported that older animals are more exposed to carcinogens, the effects of which are cumulative. This is in line with the findings of this study, as 53.19% of the animals seen were older than 9 years.
Comparing the grade data with those of Patnaik et al. (1984) , the percentages differed (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) .
in relation to grade I and II cutaneous mast cell tumours; in their study, these tumours accounted for 36% and 43%, respectively, of the total number of tumours. The findings for grade III tumours were similar, with an observed frequency of approximately 20%. Dias (2007) also noted necrosis and haemorrhaging in all 3 classifications. The presence of haemorrhage seemed to be related to the presence of heparin in the granules of mast cells, but this may be associated with the handling and degranulation of tumours during surgery (Thamm and Vail 2008) . Natividade et al. (2014) found no correlation between the number of eosinophils and the survival rate, but in their study, greater numbers of eosinophils were found in grade II tumours. The eosinophil infiltrates were present in all grades in Goldschmidt and Hendrick (2002) study.
Mitosis count has been cited by many authors as one of the factors for classification of cutaneous mast cell tumours (Patnaik 1984; Goldschmidt and Hendrick 2002; Romansik et al. 2007; Kiupel et al. 2011.) . The study by Natividade et al. (2014) indicated that the mitosis count was the most reliable prognostic factor, apart from being easy and inexpensive to evaluate.
It has been concluded that cutaneous mast cell tumours are more prevalent in older animals, and show no sex preference. The most common histological grade is grade II, and the mitotic index should be considered the best tool to aid in mast cell tumour classification. 
